Ice cream manufactured using a substantial amount of pumpkin pulp (PP) and carrot pulp (CP) has a high organoleptic acceptability. PP and CP were added to typical control ice cream (TC) up to 20%. Through adding PP and CP, natural flavor, unique color, and health-promoting constituents were presented. The resultant ice cream was subjected to chemical, rheological, nutritional, and organoleptic properties investigation. Results revealed that dry matter especially SNF in both PPand CP-ice creams were increased significantly. Accordingly, ash, fiber, and available carbohydrates contents were significantly increased whereas opposite result was recorded for crude protein as a result of PP and CP substitution. The ice cream containing high PP and CP contents had higher melting resistance and lower overrun %. Health beneficial phytochemicals such as carotenoids, flavonoids (TF), flavonols (TFL), and vit. C were commonly detected in PP and CP-ice creams, reflecting the attributes of PP and CP ingredients. PP and CP-ice cream had the valuable content of TPC, vit. C and antioxidant capacity. However, only ice cream made with 15% of PP and CP was highly accepted than others. Therefore, it is possible to use a substantial amount from PP and CP to produce ice cream up to 15% with retained much of natural color, unique vit. C, TPC, carotenoids, TF, TFL contents as well as valuable antioxidant capacity. Health beneficial compounds and organoleptic attributes of prepared ice cream formulas were encouragingly the commercial possibility of using PP and CP for scaling up further.
Introduction
From time to time, population's demands develop and healthy products consumption is increasing. Thus, the food industry develops and marks food with added bioactive components, named "functional foods" that not only deliver basic nutrients, but also provide health benefits [1] . Consumption of dairy products is associated with beneficial health effects beyond their nutritional values [2] . Dairy products donate crucial nutrients to our diet, including energy, calcium, protein, and other micro-and macronutrients [3] . Ice cream is the best favoured dairy products consumed in the world [4] whereas the commercial ice cream available is generally poor in natural antioxidants like vitamin C, natural pigments, and polyphenols. Practically, the possibility to improve the nutritional value of ice cream using ingredients with health benefits is valuable, focusing on natural antioxidants, natural pigments, vitamins, low fat and free from synthetic additives such as fruit and vegetables [5] [6] and even producing ice cream which contains probiotic [7] were investigated.
Ice cream preparation involves important processing steps being blending, pasteurization, homogenization, cooling, aging, flavoring and coloring, whipping, packaging, and hardening. It is made from milk fat and milk solids-not-fat (SNF), sugar, water, and other optional ingredients such as stabilizers, emulsifiers and ~0.3% liquid flavors and colors mix [8] . During aging, it is important that adsorbed protein is partially desorbed from fat globule surface. Indeed, the overrun and melting properties are significant variables to evaluate an ice cream product and related processing [9] . Dietary fibers and polysaccharides are widely found in fruits and vegetables which have excellent improvement in physical properties like melting potential with minimal effect on viscosity, overrun and texture [10] due to water-binding capacity [11] .
Carrot is a highly nutritious vegetable, non-acidic (pH, 6.3 -6.4), well known for its high carotenoids content mainly β-carotene as a precursor of vitamin A which is growth promoting substance. Phenolics, flavonoids and appreciable amounts of vitamins B1, B2, and B6 in carrot have been stated [12] . It is containing a significant supply of potassium, calcium, and phosphorus elements.
The consumption of carrot and its products is increasing progressively owing its recognition as a vital source of natural antioxidants having anticancer activity, repairing tissues, fighting with infections, keeping eyes healthy, nourishing epithelial tissues in the lungs and skin, reducing risk of cardiovascular disease and having great health-promoting functions [13] [14] .
Ripe pumpkin is orange in color, non-acidic (pH, 4.9 -5.5), has a good shelf-life stability and contains carotenoids, water-soluble vitamins, amino acids and rich in antioxidants, allow it to have an important health-protecting effect [15] . Carotenoids present in pumpkin varieties increasing the uptake of provitamin A and lutein which have special physiological functions [16] . It is believed to reduce the risk of some degenerative diseases developing is responsible for the attractive color. Indeed, carrot and pumpkin are poor in taste with low carbohy- 
Pumpkin and Carrot Pulps Preparation
Fresh pumpkin and carrot were washed, manually peeled and cut into cubes.
Cubes were blanched under live steam for 10 min then vigorously mixed to obtain homogeneous puree using (Santos, VITA-MAX CORP-Light Industrial Food Preparing Machine Model, VM0122E, USA). PP and CP were filled in glass jars then pasteurized at 85˚C -90˚C for 10 min, cooled in an ice-water bath for 20 minutes and stored at 4˚C for further use in ice cream manufacturing.
Preparation of Ice Cream
The ice cream was processed in the Department of Food Science and Human Nutrition, Faculty of Agriculture and Veterinary Medicine, Qassim University as described by Arbuckle [9] according to formulas in Table 1 . Briefly, dried milk powder was first mixed with sugar to generate a "dry mix". Fresh milk and cream were mixed to generate the "liquid mix". The "liquid mix" was heated to 30˚C -40˚C in a water bath. The "dry mix" was added slowly to the "liquid mix"
with gentle stirring, gelatin was dissolved in appropriate water volume by gentle stirring over a boiling-water bath then added to the whole mix. The obtained mixture was blended using a mixer (Santos, VITA-MAX CORP-Light Industrial
Food Preparing Machine Model, VM0122E, USA) at speed 1 for 1 min, pasteurized in a double boiler at 80˚C for 15 min, cooled to 4˚C, PP and CP were added by substituting ~10%, 15%, and 20% by PP and CP. As presented in Table   1 , formulated ice cream batches were calculated basically as 10% fat, 11% SNF, 
Proximate Chemical Analysis
Moisture, total solids, SNF, crude protein, fat, ash, crude fiber, available carbohydrates, energy value (kcal 100 g −1 fresh weight) and ascorbic acid content (vit.
C) were determined in accordance with standard methods of AOAC [20] .
The Overrun, Melting Temperature and Melting Resistance
Three 
Phytochemicals and Antioxidant Activity 2.6.1. Determination of Total Extractable Phenolic Content (TPC)
The Folin-Ciocalteu reagent method was applied to determine the TPC of prepared ice cream samples according to adapted method by Bettaieb et al. [23] .
The absorbance at 760 nm was measured then measurements were compared to Gallic acid (GA) standard curve. TPC was expressed as mg of Gallic acid equivalents (GAE) per g on dry weight (mg of GAE g −1 dw).
Determination of Total Flavonoids (TF) and Total Flavonols (TFL)
The TF content of ice cream samples were determined according to method of Mohdaly et al. [24] . The TF content were presented as mg quercetin equivalent (QE) per 100 g −1 dw. The TFL content were determined according to Kumaran and Karunakaran [25] . The absorbance at 440 nm was measured then TFL content were expressed as mg quercetin equivalent (QE) per 100 g −1 dw.
DPPH Radical Scavenging Assay
Radical scavenging activity was determined spectrophotometrically using DPPH radicals according to adapted method by Lu et al. [26] . The antiradical activity of PP-ice cream and CP-ice creamwas presented as micromoles of Trolox equivalents (TE) per 100 g of dry weight (µmol TE 100 g −1 dw).
Organoleptic Properties
After one day of frozen storage, organoleptic properties of the different formulas 
Statistical Analysis
The statistical analysis was carried out using SPSS program (ver. 19), data were analyzed using one-way ANOVA regarding to the experimental design and comparisons were carried out applying Tukey' LSD at 0.05 significance level according to Steel et al. [27] .
Results and Discussion

Approximate Chemical Composition of Different Prepared Ice Cream Formulas
The chemical composition of prepared PP-ice cream and CP-ice cream and their Food and Nutrition Sciences caloric value were illustrated in Table 2 . The PP-ice cream and CP-ice cream formulas were characterized by increasing concentration of the dry matter especially SNF, significantly (P < 0.05). Similarly, significant increases in ash and
carbohydrates were recorded as a result of adding PP and CP when compared to TC-ice cream sample. In contrary, significant decreases in crude protein was found due to replacing of fresh milk when compared with TC-ice cream sample.
However, very low amount of fiber has been detected as a function of adding PP and CP in range of 0.02% -0.06% on fresh weight which had similarly confirmed by Matter et al. [28] . Practically, obtained results of proximate chemical composition concluded that prepared PP and CP-ice cream formulas had remarkable effect of caloric value by increasing it significantly (P < 0.05) with 15% and 20% substitution levels.
Rheological Parameters of Different Prepared Ice Cream Formulas
The : the means within the same raw have the same superscript letter are no significant differed (P > 0.05).
The differences in the soluble non-starch polysaccharide, protein and/or sugar contents of PP and CP are accountable for the noticed overrun values. For example, there were significant quantities of pectic polysaccharides in pumpkin and carrot [12] [13] [15] . These pectic polysaccharides would have influenced the process of milk coagulation, rheological properties of the ice cream emulsion, and consequently the ice cream microstructure [21] [29] [31] .
Results compromised that 15% of both PP and CP substitution give appropriate color and flavor and the increasing more that 20% may affect the overrun.
Lack of creaminess and smoothness comes from extremely low overrun which indicates little air has been included, causing an excessively cold sensation in the mouth. In contrary, high overrun as possible make the ice cream frothy even some countries set 100% as the legal overrun limit for ice cream [29] .
The melting temperature of the PP-ice cream and CP-ice cream formulas were recorded in (Figure 2 ). Increasing pumpkin and carrot substitution level more than 10% resulted significant increase in melting temperature. Addition of PP shows high melting temperature higher than CP adding. This may be due to that PP have higher pectic and polysaccharide substances and building a good matrix with water in the acidic nature of ice cream mixture. However, numerous factors such as ice crystal size, ice crystal content, overrun, extent of fat destabilization, and rheological properties of the mix were found to influence hardness of ice cream [13] [15] [22] .
The melting resistance of PP-ice cream and CP-ice cream samples was presented in Figure 3 amount of pumpkin indicates a compact structure with high melting resistance may be due to preventing ambient air to across into ice cream matrix as shown in Figure 3 . PP-ice cream was more resistance to melting than CP-ice cream at both 45 and 90 min. These results are correlated to overrun as shown in Figure   1 , as low overrun was related to high melting resistance as previously shown [22] [29] [32] . : the means within the same raw have the same superscript letter are no significant differed (P > 0.05). : the means within the same raw have the same superscript letter are no significant differed (P > 0.05).
Phytochemicals and Its Antioxidant Capacity of Different Prepared Ice Cream Formulas
Organoleptic Properties of Different Prepared Ice Cream Formulas
ice cream fortified with fruits and vegetables were confirmed [12] [17] . The flavor of TC-ice cream showed the lowest score while highest scores were given to 15% PP-ice cream and 20% CP-ice cream. The significant variation of texture and melting was observed only with higher level of PP and CP. Thus, evaluating those ice cream formulas need deep rheological study, further. The overall acceptability of 15% PP-ice cream and 20% CP-ice cream showed the highest score when compared with TC-ice cream. It is clearly showed that panelists were favored the prepared ice cream formulas with PP and TC and gave the samples high scores. Thus, scaling up these economics formulas as designated in this investigation could be concerned as also suggested for commercial production [12] . 
